Process optimization for xylitol purification using liquid-liquid batch extraction : effect of volume ratios and number of stages by Wai Mun, Low
 53 
3 MATERIALS AND METHODS 
 
 
 
3.1  Chemicals 
 
 
Commercial xylitol of 5 kg was obtained from Sigma-Aldrich with 90-95% of purity. 
Xylitol with 99.5% purity was obtained from CALBIOCHEM (La Jolla, CA, USA) as 
calibration standard. Industrial grade ethyl acetate of 30 Litters was obtained from 
Fisher Chemical (Loughborough, UK) with 99.5% purity. The distilled water (reverse 
osmosis (RO) water) and ultrapure water used for the sample preparation and HPLC 
analysis were prepared from bio-scale up laboratory (FKKSA, UMP, MY). Meranti 
wood sawdust, Candida yeast and crude XR enzymes were obtained from research 
supervisor, Prof. Mimi Sakinah. 
 
    
 
 
Figure 3.1: Standard xylitol   Figure 3.2:Ethyl acetate 
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3.2  Experimental flowchart 
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3.3 Study operational framework diagram 
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- Commercial 
xylitol, Ethyl 
acetate 
- The amount of 
xylitol after 
extraction was 
determined by 
HPLC. 
 
Batch extraction 
 
- Performed in 
250 and 500mL 
separatory 
funnel with 
interval shaking 
to help in 
mixing. 
OFAT study 
 
- To maximize the 
extraction of xylitol 
to the solvent, the 
effective range of 
factors such as 
extraction time, 
sample-solvent 
volume ratios and 
extraction stages 
were selected by 
OFAT study. 
 
- Suitable range of 
variables (sample-
solvent volume 
ratios and 
extraction stages) 
were also selected 
by OFAT  
 
Optimization 
 
- The aim of 
optimization was to 
determine the 
optimum conditions 
to obtain maximum 
extraction of 
commercial xylitol. 
Optimization were 
performed by Design 
Expert. 
 
Xylitol purification 
 
- The CCD was 
applied to optimize 
variables (time, 
volume ratios, and 
number of extraction 
stages) having 
significant effect on 
xylitol solvent 
extraction. 
Validation of model 
for LLE of xylitol 
 
- The validity of 
quadratic models 
for xylose 
recovery was 
justified by 
numerical feature 
of Design Expert. 
Two experiments 
were conducted 
under proposed 
optimal conditions 
and the results 
were compared 
with the predicted 
values. 
 
 
Synthesize of xylitol from raw 
Meranti Wood Sawdust 
 
- Fermentation of xylose and 
others impurities were 
performed in certain 
condition from MWSHH. 
- The contents of cellulose, 
hemicellulose, xylan, lignin, 
ash were determined by 
standard methods. 
 
Reaction product 
- Xylitol, xylose, glucose, 
arabinose,  
furgural, HMF were 
estimated by HPLC. 
 
Comparison 
- The synthesized xylitol 
were extracted using same 
optimal conditions 
suggested by RSM and 
compare with the 
commercial’s. 
